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Abstract of WO0053634 

A novel single-stranded Fv having a characteristic of inducing apoptosis of nuclear blood cells having 
integrin associated protein (IAP). This single-stranded Fv consists of an L chain containing the L chain V 
region of a mouse monoclonal antibody inducing apoptosis in human cells having IAP, an H chain 
containing the H chain V region of a mouse monoclonal antibody inducing apoptosis in human cells 
having IAP, and a linker linking these chains. The single-stranded Fv is useful as, for example, a remedy 
for blood diseases such as leukemia. 
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(54)Titlc: SINGLE-STRANDED FV INDUCING APOPTOSIS 



(57) Abstract 

A novel single-stranded Fv having a characteristic of inducing apoptosis of nuclear blood cells having integrin associated protein 
(IAP). This single-stranded Fv consists of an L chain containing the L chain V region of a mouse monoclonal antibody inducing apoptosis in 
human cells having IAP, an H chain containing the H chain V region of a mouse monoclonal antibody inducing apoptosis in human cells 
having LAP, and a linker linking these chains. The single-stranded Fv is useful as, for example, a remedy for blood diseases such as 
leukemia. 
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m m m 

frmm. Integrin Associated Protein (IA 

p) tt*%mmmmu&TXY-is**w!&tm&*m*z. mm-*m 

fcaqR^SfiT^*. c:0<t-5^S$BiT-O{Bl^iigjfli0^*r:XAi:Ut, rG- 
*£T\ *«Wi#tts ^K»«T©jiJlWiie*»Wr5&«>^ rG-CSFI 

mi<DMu<D?mmM\zm& u taxm*itLiz r g- c sFt^siiii 

3t*0«Wf £I»tfr£^ < , r G- C S FS»»Lfc v**JW,fc DftfiUSftNUS 
* (CF-H9BIS) S»£U **SJSJflilfflH*lua*ffl^T*OJlulli$«rt6*« 
§*Lfci:;i3> in vit ro-C©3D=-JW«tgttatFin vivofC 
JfiJfll»lWB$«ffl6*B«>fc CBlood, 80, 1914 (1 9 9 2)). 
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S^FIBm^tA s Eia•r•5^rtJiK:ov^T4)^i>ft^ v^Integrin 
Associated Protein (v^^IAP) (Genbank^A 
ccession Numb e r Z 2 5 5 2 4) T&SdilfcJEtiJLfco 

$<z>iz, mmm-<D\mz. v^zi A?z&fc?m\Ltzmfr&z.&.mi&z 

m^zmiLtz (^¥9 — 6 7 4 9 9) 0 

W±©S9Iil:S^^ bhOlntegrin Associated Pr 
ot e in (WTt MAPin ; J. Cell Biol., 123,48 
5-496, 1993 t75 > M^J&tf igfflE?!l#f3® ;Journal o 
f Cell Science, 1 0 8, 3 4 1 9-34 2 5, 1 9 9 5) Stt 

$5>^ *Wflt hKDIntegrin Associated Pr 
otein (tMAP) £Wf *#&ifor«B@ (IWWWlSaV'J £ 

1 (FERM BP-6100), MABL-2 (FERM-BP-6 10 1) 
MAB L- ltKtfcs MABL-2fifti:t5 0 
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S5IB^e>tlfc Integrin Associated Protein (IAP)ft«r%*ttJllLttll 

5o cfct)SlL<tt, *«WtttHAPft#r*#ttJfillM«IC7#h-^* 
*^fl* f S v «i7 ^ ^ y ^ d -^-;i/ta^©S^^-*^ F v t: HI" 5 o 
*«Wtt*fcx ttlM»fi!i-*«Fv©t hSflstt^tH-r^iO-CftD, 
eft J: 0 «firf J; *»fts«RTI6ftt MMt^ *n-*;Hft<k 

Jklf*©Jft««M-fcWr**©"Cft*. *««itt*fc, ttS«lrii-*ilFv©^ 

U-i-)Vtm. t hStfb*^ * n-*;i4MWrtf But*/ 5frM*©K36 
©&»©»fi*i*«j&i&fc:H-r*. 

JlflcflUfctt. tHAP*#r**»Hli««USt:7 , *h-^tB 
ig-r5ifl3vi>^^^^n— (MABL- l*nf*> SVMABL-2Jn 
fc) OLMVWR, 3fclH:HIIV«*ft£A/rrt*, tMAPStntSi 
MGMBC74!b-^^«ffiBr«--«nFvlcHr««©'CftD« Sfctctt, Z 
©VWHOTSyREJiJO-iJfti&^Lfc-^FvfcHr**©^**. 

*fc, *JM9tt, t MK#L«V««©7l/-Al7-^«« (FR) SV^IB 

v •> 7 * y ^ a -*;nft*© l n v^m© c d r Z'SAsT-m % mm® t h £<b l 

•IVflWU Stffc Mft#H«V««©FRavUiIBv*^^>'^D-^;Hft*© 
H«V««©CDR*^T«5fl«flKt hS<bH«V«ti»6«lfft$ft«« t 

flsWM-fcBr5*©-c»t)% ^e>ttt, d©Kw©-»*asc*u »«©»** 
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flUDLflVWKftSA/aASLtl 36lFfc, tHfM*H«C«& SVirfBv* 
^^^^n-^tW*OH«|V««ft$A/-efll*H«*dA/Trt*x t MAP 

**Wtt*fc, IWM*©tt**3-Kf*DNA» RDNA*£A/Crt*tt 

cfcsw«fcrs, n««-*«Fvaof*oE5U©-ffl*i&*Lfcif«irii-* 
MFv©H&#ttfi:N-r«. 
*J6Wtt*e>t:, t M AP**r«*tt*tt»cr#h-i';i««fir* 

*iFv, PMftfifct hSfli^y ^D-^tt{*:»v»|(|j«t hSft^y^D-^- 
*«Wtt*fc, SMB»&*ifcIntegriii Associated Protein(IAP)«*r«lTtt 

jfliM« c 7 * h - ^ * s eef a «RS£*rr * jmttM*fi*XfcH-r * . 

PM8fi£-*tBF v©«Jt3Er«STft^Tffi*©1*«©«t«:t:#a«C»ffl 

^T, »€©Jft»t»U-C+»fcStt*«»*WiJ«-*«F 

-*;wttflaDitf*«**£#U 4BMtt&£WK (complementari 
ty determining regionjfilTCDRfcti) *ft#t4 
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DR, *Vfca»CDRftd#r5H«V*«aVLflV*«fcH"r4. 
o&CDR, H*VffflfcftlFLMV«*Hu «*«t Mij#©CDR, &CDR 

**rr*t ha*(DHMvflmAVL«viimcft«. 

CO»KI«-*«IFv<D»3ft*iS*ffll>fc*<D-Cft*. 
v»7fi(tV««»3-Kt&IlWAg)»n-rv<r 

^D->fls-r*fc»t:tt, v^^^y'^D-^Hftftji^SBia^emRNASil 
(PCR) a*fflV>ts BWfcr*DNA*JMI1-s;:i:-C»e>ftS. ufflmR 

u F-vfcflsKrs^fctfAg-e&s. io^A-f^v k-t^lTs mab 

L— 1 (F ERM BP-6100), XfctMABL-2 (FERM — BP— 6 

i o i) zmwzztwezzo uir/wru k-tmabl- k mabl- 

2fr&S££*l3 ; E,' *D-*;i4/WM^n*tlMABL- MABL- 
2fiW*fc^5„ K-7MABL-K XttM AB L - 2 ©fttSWiS4# 

(1) £RNA©«m 

*««§t:*t^ ±RNA%a«i-r4fc«>x /wru k-t«ib*isoge 

=S?>f-*^7»*-HB««, *fls-feS/«>A*lt«iJiliC>*ff5*iS (Chir 
gwin, J. M. £>> Biochemistry, 18, 5294-5299, 
1 9 7 9) -*\ /^y^At^O'J^^^l/?- tM>be*-#£TfcW 
fHSttJMHU 7x/-;HHStT«a(Berger, S. L. Bio 
chemistry, 1 8, 5 1 4 3-5 1 4 9, 1 9 7 9 ) £fflV>3£ i:#-C 

(2) r*icDNAO^ 
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T, *©3- *«aspo iyAacffl»«ft*u j (cm zr^jv-t 

UTifiC?il*7faabT±RNAfc:«»«4-*«DNA (cDNA) ££f£ 
-f£ (Larrik, J. W?., Bio/Technology, 7, 9 3 4- 
9 3 8, 1 9 8 9) Cl£#fSSo *©&£, 7>yA77^ 

(3) *U*7— KSSISJSS (PCR) iSfcJ;4v«>^ttf*:VfR«©JM 
fcfc#y*5-H£«0lKl6 (PCR) SS^TttEcDNAfr&v^aifM*: 
V*«©«fJ|fl<J«Mi*ffi. V**tt*V»««DJ|MICtt. Jones, S. T. 
£B i o/Te chno 1 o gy, 9, 8 8-8 9, 1 9 9 1 fc!a«fc£*vc"^S 
77-fv-£ffl^-5;ii:#T-§£o A-f 7U F— vMABL— 1, XiiMABL 
- 2 -5 v £ * ^ j 1 D ^ D -=. > ^(c ffl i\ 5 7 7 v- 4 

ISOTYPING KIT (STRATAGENEttS) fcffl^T, $Ktt 
©^-f K>^*ffofctt», MABL-ltfiftliffSLiMr lS©H««*r 
nc^lffl&mofc. $fc s MABL-2tt#tt/cl!L«aiFr2aI© 

*y*5--tfjt§IEJ6 (PCR) a*ffl^TMABL-lJft#©Lav 
-SV3' -^JgT-^-fT-^tTMffl-rSo MABL-2Jfitt©L0(V 

2c^r^y=f?^v*^H7 , 7'rx'-4^n-?tv5 / -stairs -fv 

MABL-lfc#©H$V®#©it*|©fc», SE^iJS^ : lCwf*'J 
$e>{^ MABL-2tfE#CDH«jV|R«©li«©fc», E81#^ : lfc*r*'J 
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fc*>> *!Bi«l"rtt5' -*Sg7'7'fT-tt^©5' -*J8ifi8fc:f&JI56lfBH 
inf Itt»am*tt#**I2WGANTCS£*U *L-t3' -^Sg^-Y 
v-tt*©5' -**fi«CIWIB»*XmaI«K8Bffl*««-r*7^U*f-F 
IE£JCCCGGG£^W-f-5fc©£<£fflLTv>So Cine>©«IISS^Bfa5<4tt 

*y h (Q I AGEN^) . DNA!fitS{ffl*<;/ h (GENECLEANI 130 
ftW £<fc!K #8t -IffiifcfTOo flfc#, KpGEM-T Easy© 

rfcsas«t^D-^>^^^-fc«rsBDNA»H-*a»g-r4iJ:t:j:o. ▼ 
^^^^ tu—HiimoBmtrzp&n®*?- f-tsd n AWtf-ssa?* 

^D-^fli*tifcDNA©i!fUi*Sttffi«©«iSs Si&DNAS/-— ? 

x>-9— (App 1 i ed B i osystemsltl) £ffl^-C*T o Z tift 

ilSo 

S ft i: r 4 D N A© * D - >itR V* 0E*llfe£ft fSWfl* 1 Stf 2 C H&tt C 
fflHBttf»^ffi« (CDS) 

*««tt«att©»%Jt«Wft#**Vfc 4ffl©7 3{I©i@nI£X 
ttffiMft^Wtt (CDR) C*D«|g*nT^4 (Kabats E. A. 
TSequences of Proteins of Immunologi 
cal Interestj US Dept. Health and Hum 
an Services 1983) 0 

»B4i07U-Af7-i'I« (FR) ©#• < ©tt#tt/0 - >- i: t) * 

*©l£SI3{i©CDRtt^-7-£ff$fi&-f So CDRttifcS^tfcfc/S-i'-Hlt 
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*«cisv^afc««f*n, * L-c*r*fc-ra«© 3ffl©c d R i:«cWMt* 

£ft&©CDR«HttiU »6nfctt(toVflWI©r S>BH^fcl6»tlik(W>V 
flfcORfcTSyttEWfcSKte-raJifcfcJ^-c, Kabat, E. A. 6, 
^Sequences Of Proteins of Immunol ogi 
cal Interestj VtmMfr *> HOit Z HSS053 C*l^T 

jutn&iMii-s. 

t n APc»r«»t*oii«*-*«Fv*ift»-r*c5feAoT, teffl-ra 

MABL - K MABL^O^D-Xb^ftfeDNA©*^*^ FEW* 6 
SIS LT«»* d 1 13 £ o T 7 M A B L - 1 ififcXtt*/ 9 M A B L - 

tc#s-rst Mft*caaft3-p-r*E5!it:aiisr*i4:ft$A/-crt4. 

MBBt hffittCfa*ttfflS©t hL^Cf^aS^t h HiiC^aT•feS-^:A s T• 
7 , D ; e-^-^©rfc#iB3Ssyiaits«5{3«t*»j9P©*»fcv^^L^vfsaau t 

t hL«C**43-Fr*DNA**A/Trt*«3»^^-, *tffcxW\> 
■9--/7-D ^r-^-m© r £%$£Jflltiftlft©« i: T V •> * Hgi VfgtS&V t h 
H»C«*S3-F-rSDNA*$A/-C«i«a'<^4'— *f^«r*o £ 
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*i 6 otm^t * - 1 «fc t) ttRffiKua® r i: %^imm.nm^mk u * l 

jg-TS (0d;t«WO 9 1- 1 6 9 2 8), 

•>*H8ViB«atf t h H«CfH*ft=i- K"r»DNAt#-©«ll^^-fc 

MABL- U XttMABL-2ta{tOLa»;-^-»*aW1S«*3-H 
f«cDNA*PCRJSftfflV^»^o->ftU t hyyAL*CfS«*3 

-i«rftDNAftd*r*«ii^*-fcaasr*. 

MABL- K Xfc*MABL-2tafl;©7 lffiH««J-^-aW««*3- 

*ft3-K-r*y>'ADNA4$*i-*«a^^^-«ciaas'r*. 

^t3tatt$ixfcPCR7 , 7'r-7-^^-C, MABL-K MAB L- 2tKfa 
©V«*ft3-Hr*cDNA4*ti6CD5' -SV3' -#«gtc;fc^t:>Iift 

zakiWIO»XfcJ:»)IE3i«i**±tf«J:^CX**nT^ft)-. cix 
feor^'f v-*ffllNTPCRCJ;»)JiBbT»fcMABL - 1, MABL- 2 

^ov^4, maotbcfiittsfTc^raHEFfHS^*- (wo 

9 2- 1 9 7 5 9#Jti) CJfAtfc. £fte>©^?*-«U ffi*©Bit¥Lgi»£ 
t*»* ite?*f^*ixfcSli#0-jitt (transient) «3BXtt££fc 

W5MABL-1, MABL-2#Cftttt h I AP "fa 3 
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t MAP**r*iiwac»f*s«*-*aFv*ffs-r*fc«>ctt, t h i 
ap tar-rs^y * D-^tt#©H«va«i: Lavs*** >*- <t *) 

>*-i;LTtt, «Att75^«l 2-^1 9«*6**ff«©-3Wi#«Wf6*t 
VnTMABL 1-s cF vfcS^ttMABL 2-s cFvkU WHW5£.i3^ 

*»M©ii«rt-*»Fv»*ft3-Hf*DNAtt» r-cizmmzwiwLiz 

MABL-K MABL-2fit*OH«|ViH*ft3-l«-r*DNA» MFMAB 
L-l, MABL-2ftfr©L8Vfg$£:n-h-t-.SDNA££SSi:U *ii6 

©EW©rt©3fa©7 , ^>'«i»ijft3-i«-r4DNA«fl'*N *©w«*»£r 

57*7^ V-*t*fflWt P CRiSC* fcfc «fc bfffetl*. 

WM!5CSlvC, H«V«*i:. L*V«*fc*aA,TJrt*?f*rt-**IF 
vlWta-FtSDN A ©fHR#8s* tB«T 5 • 

S««-*«Fv««©ttflWS#tStttt, t HAPCJitmWMABL 

ttfcHU ®a«c#WtCT^^MABL-2m^©t MAPfiii'sCiaHW 

*«Wt*l**ll«rt-*«Fva«tt, i£fc©Scffi Sat 
o, K. Cancer Res. , 53, 1-6 (1993) £#H8©d 

FvSi43-Kt5DNA^S$ntlll th3SflS-*tSFv, thSft- 
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<*e»£, «fi?l*Ci3tf4«fflttlllftfflv^±iE©v«>xa*<DH«Vfll« 
StfL^V^^n- K1-^DNA*»e>> Cfte>KffiSr*ffe©l«?lJ&$)S#© 
DNA> *8£t hd9*©DNA£*#S d f§e>ftfcD N A£fflWt\ 

ffe©Bi?li&$l> #Cth4*©-*iFvXtt*©lfJt, tFfi^t^D- 

fil±©J:3fc, BttfcraffllMH*«Fv«WU PMtfi&t MMb-**F v 
-*iFv«a, t hfflfc^frn-^IMfcfttFfc bSMb't^n— *-;Hfcf* 

t M APft#r*IWlC»r«*«ill3©ll«*-3MiFv*«, »$fifct: h 
Sfls-*«Fv««, t UMbt^fa-^ftfltavt HHb*^ * u-^l/ 

««r4*nfc«RjjwiusjRx x*fts*ni& Kvusnn, aiFcwttwu 
bj©** 7m«cxan«iAm^tti>f m« c o s 7 noxt* c h om 

£di:#T-£2>o 0<J;t«x t h -1M M#D**;i/aW}W (human cy 
tomegalovirus immediate early ; HCMV) 7 
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9-®m£&. HCMV-VH-HCr 1, HCMV-VL-HCK^T-feoT, 
PSV2neoK:i*1-5*)CD (SJg&BIWO 9 2 - 1 9 7 5 9#!8) ifi^ttl 

i/$7>$<()V7>4 0 (SV4 0) ^^^-f^rn^-^-^h 
h • t^)^yf- H • ^-x— > • JD>y->3> • 7 r £^— i a (HEF - 1 
a) ^^0Oi?Li6^«BISa*CD7'D^-^-4fflv>ti«J:^o 0J;t«SV4O© 
ra^-^-fctefflf Si§-&fct, Mulligan, R. C. (Nat 
ure, 277, 108-114, (1979)), HEF-la/Dt 
-*-£&fflf3H-&yu Mizushima, S. (Nuc leic 

Acids Research, 18, 5322, ( 1 9 9 0) ) tflUfcf&g 

£!!fi£Ji ( o r i ) tLXit, SV4 0, 'Jtf-v^-Oi,;^ 7f^^^ 
X, t/^D-v<7^;w (BPV) ^©£#©0 r i i:#T*£> £ 

^-iiUTx ***h7>X7x7~ tfAPH (3' ) I IfeS^ttl (ne 
o) *fi* % ^5 tf (TK) ilfc^, *S§g*1t>:?->-?Tr:>* 

7*'J^h7>77i7- If (Ecogpt) Stft-? x KdS^tc^ 

^ (DHFR) &te?mz$tszt#?%Zo 

SifiK-*iFvWiwhol e I gGtcit^ii§88* Mm^<D& 
'im#®tlZ#t), 4-IU«f^tfcMABL2-s cFv{±e^«:^Oifii^«l 

ttftx i: lt ©*jffl *u $feRi^s!stj:5'f^-^> v^omm * 88 

0®©t&I!8 

EUfcfc, tUgGlW, tMAP^inL12 10«(hIA 

p/l 1210) fc*S-&Lfc^z:i:£^-f 7n— >m m h ';-©iem£jjvrEI 
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E2tt, ^7MABL-1W, t M APfc&Sa-faL 1 2 1 OSBIS 
(hIAP/L 12 10) C*SJiftCig£-t -5 £ t Znit 7D-t^ M t> 

12314, ^^MABL^SWfctf, b hi APfcHgrr* L 1 2 1 0IBI8S 
(hIAP/L 12 10) CftJ|l$ag£-f;5Ci:£^-f7D-- M h y — 

S4fct> *«wc**s-*aFv*ao^«*atft«scwK:*"riaTft4, 

BI5tt, *^o-*^Fv^^3-Kr-5DNA^, »ItTl6I$t 
06»±, **W©-*«FvfS**3-HrSDNA*, Of?lf«BlflSfc:"t& 

£ffll«fc!>* #^fiv-*- (±frfc 9 7. 4, 6 6, 4 5, 3 1, 2 1. 5, 1 
4. 5kDaSSt), pCH0 1®ACOS7«i±^ pCHOM2« 

xmrnmrntm* p c h om 2 mxmmmtmtnmm abl - 2m-* 

0814, 3>hn-;wi;tT©pCOS 1/L 1 2 1 OjffllSfctt, =J>hn- 
i^UOpCHO l/C0S7«|ia««±iS©tSfl:tt»g^bftt^i:*^r7 

K9I4, n>hn-;i/i:LT©pCOS 1/L1 2 1 OitllljBCtt, MABL2 
-s cFv/COS 7«^H±rS©MWi^L^^di:«^1-7D— tH" h 

El 10 14, hi AP/L 1 2 1 OijfflliSC, 3> ha-;bi: LT©pCOS 1/ 
COS 7i9BIS^±^©tfi;{*:ttJjg^l / «:^ifc*^f 7D— y-W M HJ-©IS 

SI 114, hIAP/L 1 2 1 0«fc, MABL2 — s cF v/COS 7$ffl 

nsms±fi©fc ! i^a:^6*j(w^-r5iii:4^-r7D— y^ m mj-©is** 
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0 1 2 it, m&m 5 . 6t^tCompetitive ELISA©8£££ 
mt®Z'$>>), *»-*SFv«« (MABL2-scFv) ©ftJBUS&tS 

^>^o->'l'i:bTOpCH0 1/COS7«^g±^i:it®LT> v 
/ V D-t«MABL - 2 ©Si^|££Cc*f-f affigfcJi^i; UTijvf 

hDHl/kLTOpCOS 1/L 1 2 1 OlfflfcCfcjU 3>hD-;i^LT©pC 

ho i/cos 7®i^m±mm>&7#h-isxz®mLtji\ l \ztz7jiTo 

El 414, 5 . 7©T^h-«>^jBiaM»S0tejRS^fHTfftO» n> 

hD-;ui;LT©pCOS 1/L 1 2 1 OiMcfciu MABL2-S cFv/C 

o s 7 m&mm±mmm* h-i/zzmmLK^ztzmto 

AP/L1 2 1 OjfflflgKtt, n>hD-;i/i:UT©pCH0 1/C0S7«^ 

Hi6tt, mmrns. 7©T^h-^R«ftjg©jg*sw-ria-c»!3, hi 

AP/Ll 2 1 0»C*fU MABL2-scFv/COS7«ggi±ijtin 

01 714s mmm5. 7 07'#h-i'7 > m®%im(Dl&%*7jiTWX-&t). cc 
RF-CEM«c<4, 3 > h D-;i/fc UT©p CHO 1 / C 0 S 7 fflUS$*± 

018(4, mmms. 7(07^b^>7,mm^<D^m^tmx&\>, cc 
r f - c e M«tc*t u mabl2-scfv/cos7 MB**±tttM** 

*C **W*TIB©K»«fcJ;»)J|fW«jCtt9i^*^ cine J; !> *««J© 
$6B#IE££*i.5fc©Ttt&^. 

DBAv£*£#0aJfil^$]|§1fcL 1 2 1 OijfflflS (AT C C»#-tC C L- 2 
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19, J. Natl. Cancer Inst. 10: 179-192, 194 
9) tt h I nt e gr in Associated Protein (IA 

tHAPClfim HL-6 0»ft©mRNA (CLONTECHtt 
m «fcDfnBbfccDNAS»Si:UTPCRtJ:t)Ja«UTffl^&. 

dOPCRM#>£i7n-^>^?*-pGEM-T vector (7"tM 
X&m £SB#&**fl§iiJMl 0 9 tc h7^7t- 

>U I ns e r t DNA0JgglE?>J£DNAi/-£x>l?— (3 7 3A DN 
A sequencer, ABI*t|!{) CTSIggL &3i^:7*-p CO S 1 1 

%S^^-pCOSlfc pEF-BOS (Nucleic Acids 
Research, 18, 5322, 1 9 9 0 ) ©f'jnr-f ^T*fe >K thi 
d>/7--^ 3 > . 77^ laS7D^-/i>A>t- fcLTffifflL 

A/£8SH**-£L 1 2 1 0»tfctDMRIE-C (GIB CO-BRLtt 
SS) £ffl^Tit£^ALGene t i c in (IWglmg/ml, GIB 
CO-BRLttM) CfcDSftU »fi*#*A;**lfcL 1 2 1 OJUft 

ttlfi*«R«5K:«tDj(|||BS^n-=>ytfc. »6tift*D->co^t, th 
IAP4B«-r»»tCD4 7ttfl: (77-5 >$>*>tt*l) -Cjftl«<D«3R4«ftW 

±E«en?*fttfe % L 1 2 1 0 lUiftfc DBA/ 2 vfr* 

(B*^+-;uXU^-*Si) ©mSWat^** • UD-7IKP3-U 
1 (Current Topics in Micro — biology an 
d Immuno logy, 81, 1 -7 (1 9 7 8) } L)x^u>$nj 
=J— JUm^tz^m CC 1 i n. Exp. Immunol. , 4 2, 4 5 8-4 
6 2 ( 1 9 8 0)) fcft^»Bll£S*fc. 

K-vfcW&Lfco dtlf>{iMABL-lSVMABL-2il^«U 
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H£«»o<«m*lTB 1#3^) tc, 1 9 97*9% 1 SK#** 
n-eixFERM BP-6 100, FERM-BP-6 1 0 1 fcLTBMWFft* 

##012 (MABL-K MABL-2iii&©-y-X*7*ife£) 
±IBT^e>tVfeMABL- 1, &VMABL-2ifi#©tfX? 7^^^tS 
gfi<JT\ 1 0 Ong/mlCSiiSLfcMABL- 1, SU^MABL- 2 j3vffc5 0 
O^lfc, ISOTYPING KIT (STRATAGENEttR) fcX#* 
htfehCI^v MABL-lttlgGl, tf^ifctK MAB L-2liIgG2a, 

5DNAO^n->ft) 

t h I APt^nT^^y *D-*;i/*fi»MABL- l&VMABL- 
2<0^*«*«3-HTSDNA*fc®J;SfcLT*o->fci,fc D 

-Ll_J — ^y-b>y»-RWA (ml? N a ^ mjflfl 

>W7»J K-TMABL-iaiFMABL-2*6©mIlNA4, mRNA 
Purification Kit (Pharmacia Biotechtt 

1. 2 -*£joT)NA^Hfr 

fil/igOmRNA<t!)Marathon cDNA Amplif icat 
ion Kit (CLONTECHttSSQ tfl!v^z*|cDNAtft*U r 

Thermal Cy c 1 e r (PERK I N ELMERttU) fcfflevtP 
CRSfcfr^fc, 

(1) MARL- 1 T.«V« «»=»-IH-a.ai^ < 7)MMB 

P C RSSfcttfflf * 75 -f v-j±, ?*?~7*f -oaMMEBI i: aw 7 y ^W x-r 
*E8I#9: 1^7^-77^7-1 (CLONTEC HttSi) x RTJ 

^ffiL«C*«E5»JtAW^y^-f X1-*EW»-9 : 2 t^fMKC 
(Mouse Kappa Constant) 75>fv- (Bio/Tech 
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nology, 9, 88-89, 199 1)£fflV\fc 0 

PCRfci£5 Oullt, 5>ulO10xPCR BufferIK 2mM M 
SC1 2 , 0. 16mM dNTPs (d AT P, dGTP, dCTP, dTT 
P) % 2. 53.-? h^DNAtf t?Amp 1 i Taq Gold(fil± 

PERKIN ELMERttgi), 0. 2 /zMOfB^JS^ : 1 tifiTTyrf- 
ry^Cr-tO. 2uM®mm^: 2 fc^f MK 077^ t-SVMAB L- 
1S*©-*$cDNA0. l^gSMU 9 4°C0^ia^t:T9^-€U 
T*t9 4'Cl:Tim 6 0 t Ct:-Cl^llSV7 2°C(CT1^2 08>K > 

2°ct-i oftmmmLtzo 

(2) MART, — 1 H<iVg H»j-.KtannM^ i()ffi 
PCR0fc«)©7-7^V-i;tTia5IJ#^ : 1^7^-77^7-1, 

aVK0tf:3t:wtMHC-rl (Mouse Heavy Consta 
nt) (Bio/Technology, 9, 8 8-8 9, 1 9 9 

1) Sffl^fc. 

cDNAOJMfct. 0. 2^MOMKC77^ V-©ftt>!)fc:0. 2^M®M 
HC-y ir9-fT-ftfflV\T«MILfc^«|»^T, 15131. 3 (1) C*Wt 

Lav«tsafi^©Jg«C-3^TS3ttUfc©tigi;*acj:t)Ji«SfT-3fco 

( 3 ) M A B T, - 2 T Jg v»a» =i- n n R ])NA 

PCROfctoor^^V-fctTiB^J*^ : 1 X.7**79'r9-?y4^-\ > 
RUmm^ : 2(C^irMKC7 , :7^7-£ffl^fc 0 

c D N ACDtfiti(i > MABL-lfi*OZ*icDNA0. ljt£g©ftfc»>C 
MABL-2S*O-*HcDNA0. lAgft«l\TlWlUfcjSlftlH^T, til 
Bl. 3 (1) C^^TMABL-lLWVfWjBie^CDJiWKlo^TEBLfc 

(4) MAHl.-jjHWV gM»3-|it»RnWA(nflMB 
PCR©fc»07 , 5'f T-tU-TKW*^ : lC$t?^-77-f?-l, 

SVIB^iJS^ : 4C^tMHC-r2a77^f7- (B i o/Technol o 
gy, 9, 88-89, 1991) ftfli^fc. 
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cDNA©it*gli, 0. 2^MCDMKC7"7'f ^-©ftfo D 0 . 2 uMOM 
HC-r 2a7 , 5Wv-ftffl^T««Lfcii5lft|»^T, NB1. 3 (3) 
TL*V««afi?©Jg(ato^TE«tfe©tBli;*a5t:J:l)ig«ftfiofc. 

MlBO^aCLTPCRatct^liigLfeDNABTM-^QI Aqu i ck P 
CR Purification K i t (Q I AGENttS) ftJ8ivt*«U 
ImM EDTA4Mt5 10mM Tris-HCl (pH8. 0) tzfef& 

bfco 

±IB©«fc^{CtT^®iUfcMABL- 1 a*vi>^*y/tSiL«IVa(«*3- 
F"r**fi : f**A/"C«*DNAW«-ttl 4 0ng*pGEM-T Easy^ 
^-(PromegattS) 50ngi:, 30mM Tris-HCl (pH 
7. 8), lOmM MgCl 2 , lOmM iff-** \/4 h— ImM A 
TPM3a=yh T4 DNA>J*-* (PromegattB) 
KJ&»£tt+T» 1 5 , CfcT3«HiIgjfe**aMSl / fc, 

l>ulO±8BjiS^Ji^*^®DH5a03>t7 1 > MfflflS (Mft® 

UTBV*±-C2«-IBU»BLfc. *WC 1 0 0 # 1 © S 0 CJgife (GIB CO 
BRL*t§g) &JP^.s 1 0 0Ag/mlO7>tJ/iJ > ( S I GMAttSK) 
tt5LB (Molecular Cloning : A Laboratory 
Manual, Sambrook$>, Cold Spring Harbor 
Laboratory Press, 1 9 8 9) 33y»*±Ci:©*»BBS*tf 

£©JfcM*g&ft£. 5 Ojttg/ml07>i;*/i; >£^rf*LBigJfc3ml 
*T-3 7«C(CXH«JSSIU *LT£©ig§itlfre>QIAprep Spin 
Miniprep Kit (QIAGENttR) Sffli^777 5 KDNA*« 
SSLfco 

«v{a«*3— K-raitfi? s^rs^^^ kspgem-m i l^^l 



18 



WO 00/53634 " 



PCT/JPOO/01458 



tZo 

pGEM-MlH^SLfc. 

-Kf**e^*^*r*r5^5 K*»»DNA»ffr*&ff»u pgem- 

M2LW«U:. 

/W^y r*-vMABL-2fcE&#f «T<>^HMV«M«3-|»r« 
5 7"77? F*JSHDNA«fH-A»6ff«U pGEM — M2Hi: 

£IK0!! 2 ( D N A ©iSSIS?iJ©&£) 

BufB07"7^5 K*©cDNA3-F«*©JfiSIE5i|4, SlbDNAi/-^> 
t- (Applied BiosystemttS) StfAB I PRISM D 
ye Terminator Cycle Sequencing Ready 
Reaction Kit (Applied B i o s y s t e mttfi) Sfflu 

77 7^ KpGEM-Ml LC^nSxT^^MABL- lttttOLMVfltg 

7-77* KpGEM-MlHfcS*ft*ve>*MABL-lifi;#©H« 

*fc, 7*^75 FpGEM-M2Lfc#*ftav*;*MABL-2ffitfaDL« 

£fc> 7^7* KpGEM-M2HC#**L4v«>^MABL-2tt*fflH« 

vra*a-i*r£*&?®ttan!m*Bai#9 : st^t- . 
Xlfcffl3 (CDRoitofe) 

4o©7l/-A9-*«##3o©jBWW& BP-&ffi*tt»u£«Ut (CDR) 
CJ:D«S*nT^«. 7l/-A9-7©T$7®fE?iJJ±s Jt«nA<fil#$ti 
TV\**« % CDRMttCDT^yHGJUoAHttttattTKt^ (Kabat, 
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E. A. £> x Sequences of Proteins of Immu 
nological Interstj US Dept. Health an 
d Human Services, 1 9 8 3)„ 



m i 



7*7^ 


¥ 




CDR (1 ) 


CDR m 


CDR (3) 
113-121 


pGEM- 


MIL 


5 


4 3-5 8 


74-80 


pGEM- 


M1H 


6 


5 0-5 4 


6 9-8 5 


118-125 


pGEM — 


M2L 


7 


4 3-5 8 


7 4-8 0 


113-121 


pGEM- 


M1H 


8 


5 0-5 4 


6 9-8 5 


118-125 



mmm4 (*D-WbcDNA0$6Si©fit§g (^5MABL-lJSfl:M+ 
^7MABL-2»ffi) ) 

4. 1 ^^7MABT,-Hft(tff.B^»-mffiM 

*^MABL- ljRfrftJBSfa^^^-SffSfSfcftx **V?*IV<** 
MABL - 1 Lm&VHHV3|jgte=J-Kf ScDNA^D-^p GEM-MI 

L£tfpGEM-MlH£PCRi£C t fc!){#6|ibfco *UHEF*a^^- 
(BKfiHttinWO 9 2- 1 9 7 5 9#JH)C*Atfc. 

LIV»fc»0i^77-fY-MLS (ia5US^ : 9) &tfHtgV^t$CD 
fc»©tt*r5-f v-MHS (B9J#*: 10) tt, ^ov^©>J-^-E 
^JcDgW^^i— K1-*DNAfc;vf 9 A XUSoK o z a ka >-fe >-^^iH 
911 (J. Mo 1. Biol. , 196, 947-9 5 0, 1987) MHin 
dIIIIWK#*»ttfttfr*J:SCttttLfc. L«V««ofc»©a»r5-f v 
-MLAS (1381*9: 1 1) »VH*V«*©fc«>eDft;5f:75-f v-MHAS 
(B28l#9: 12) li> J^OStsJUfta-H-riDNAlWIKi/wru^X 
r^HF ^- gBSIA VB a m H I «JI88»KSffi[«#r 5 «fc 5 KHUN- b 
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PCR^lOO^ltt, 10/zlCDlOxPCR Buffer IK 2m 
M MgCl 2 > 0. 16mM dNTPs (d ATP, d GTP, dCTP, 
d T TP) „ 5az>yh©DNA^'^7-^AmpliTaq Gold, 0. 
4>uM1*^CD#r7^ x'-, &V8ng©$SDNA (pGEM-M 1 L&tf p 
GEM-MI H) *S*U 9 4 c C<DWmimiZT9ft®*\,Z9iKz9 4'C£X 

zvm&vj ?)i>%3 5®saufcft, a»«^4b*Mt:7 2°ct i o&®mm 

PCRMMQIAquick PCR Purification Ki 
t (QIAGENttW) *ffl^-C»«U HindIIIXVBamHlT»flsU 
tLTL«Vfi«i:oi>ttt, HEF«R^*-HEF-*C, HgVSttC 
WtfctHEF%S^^-HEF-r«nfn^D-->yufc 0 D NA1H 
8l«fe5£©«, IEU>DNAi»iJS«-r«DNAWM-*dtt7-5^5 l«S*ft**i 
HEF-M1L, HEF-MlHU*Lfc, 

cDNA©Hf»Stf^n-r>{ftt, pGEM-M 1 LSl^pGEM — M 1 H 
©«t>Dt:pGEM^M2LaVpGEM-M2H*»SDNACJi«Ufc^* 

*ffV\ DNAEJU»JE©«, jEU*DNAKaiS*-r*DNAWJt££fc7? 
*S F***veftHEF-M2L, HEF-M2HWSI&, 
4. 3 C0S7Hmia^arfe^«^ 

7 M A B L - 1 ffiftStf 7MABL- 2 tAdUDHWS«9t«M(r « 

HEF-M1 Li:HEF-Ml H^*-£, Gene Pulsergg 
(BioRadttR) SffllMxu^ hn^l/-^ 3 >{cj;t) COS 7«tPI 
ftJKMSs&Lfco SDN A (1 0#g) fc, PBScflxl O'lSS/mlCO. 
Smithy hCJp^ 1. 5kV, 2 5#F©«*fcTn>l/a*-**.fc. 
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1 0X©r-^nry>7'J-i>S/|ejejflii||ft$#f4DMEM*«» (GIB 
CO BRLttSO iztottzo 7 2ftmtt*0& &g±iS£&©, 

(2) **7MABT.-2*ttfaw»fir^«l 

^/7MABL-2trittiEfi^O#Attx H E F -M 1 L i:HE F-M 1 
^ ; 5'-cOftfc^)^CHEF-M2L^:HEF-M2H^^^-*ffl^^fc^$^^^-C, 
tW34. 3(1) tB«Ufc©i:Wi;*JSC«fc!)COS7«|iafcra«f«fMEJftU 

4. 4 7n -^ b-2LLLL= 

tf^^0*S-a-£«rf miaBC 0 S 7 «tgH±rS£ffl^T 7 o— 

M h y-fcfx^fco h hi APSfBai-S-r^^ajflusaueatL 1 2 i onus 
4x 1 0 6 ffl{C, ^7MABL-lfiE#S*a*-&fcCOS7aUBCD«*±* 
ft*^tt*y7MABL-2fiii#*«3B**fcCOS7«|ia©S«±»»*^H: 
3HD-^UtMgGlfilft (SIGMAttK) £flO;L, *±l=T-f ^ 
*a^-^3>M«#©8, FITCmftRtUgGR* (Cappe 
ltt«) *iP^.feo >^3.^-^a>Rtm,m>9ts FACScanSI (B 
ECTON DICKINSONttK) C-C«*aME*«*Lfe. 

*<Dmm. ^7MABL- lifift£tf**7MABL-2intttt, t MA 
Pfc&SiTSLl 2 1 0«Ufttr«rJ|fl«j(ctg-&UfcC iiC J: t), JUi&cMM^tft 

V £ * ^ 7 n —i-)\,mm A B L - 1 £ VM A B L - 2 CD* ft^ft© 
«4©iEL^«}jgS^-rSCIi:*swe>*»fc«i:^fe (01-3) 0 

ws&m 5 (s«fi£M a b l - 1 tm-R vnmi&M a b l - 2 f v 
( s cfv) mmoim) 

5. 1 ffigBEMABT,- 1 M-*WFv<BM(nftM 

SfllttMABL - ltt#-*0|FvfR«ft»:0*CUTff«Lfc. HHteJMA 
BL-lf*#H«V««* aiFU Zttm«ffi£MABL-l#i#Lia 

v««**ft*npcR«cftfflv^*«iu ans-r*cfccj:»)x sk^mab 

L-lSft-^FvfieSU;, £©#ifc*ia4fc:«S;W6:jjVr. sags 
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MABL- lfit(*:-*^Fv^(Dft^©fc«>t:6<BOPCR7-7'fv- (A- 
F) £<£fflLfco 79 *T-A* C&tf EfcM:>*a5?!J£WU X7^v-B, 
D F liT* >^-b > * KBJ £#-f 5 „ 

HSIVfg^©^©©^?-^ x'-VHS (r^^v-A, gE#J#^: 13) 
«U H«V«a®N*iB*3-H-r*DNAK:ywruy-f XLfioNc o I SO 

HAS (X^-fv-B, BMff*: 14) fcfc, HlVflWoC*** n- KT3 

dnadw x »j ^ x uao «j >*-{c*-^-7 * xt-a «t 5 ctstttfe, 

'^^-©^©©fll^X^^-LS ffi5»J#9: 15) ^ 

V >*-©N*Sg*n-K-r5DNA{CM^X'J^XLB.oH^V^©C* 
4g^3-h*-r5DNA{C^--/\-— 7^7*1-SJ:o{CiaftLfco 'J >#-©&©© 
(T^-fV-D, iB^IS^: 1 6 ) tt x 'J >*-©C*S8 
* ^ - K -f 5 D N A C /W 7 ij *y X t lo L II Vfctt© N *SSSi § 3 - K t Z D 

L«V«tt©fc»©fMFX5'fv-VLS (X^T-E, E?iJ#^: 17) 

tiu u >*-©c*ag£3- H-r^DNAt /w x u ^xlioliviw 

N*«ft3-Kr«DNAfc*-^-7«y7 , r*J;'5C:l!BH-l/fc. LMVftM© 
fe»C^77'f7-VLAS-FLAG (X-^v-F, E^iJS^ : 18)fct, 
L«V««© C*Jg$ 3- Y t Z D N AfcA-f X 'J *V X US.O F L A G^X? 1 
F*3-K*-*E8I (Hopp, T. P. Bio/Technology, 
6, 1204-1210, 1 9 8 8) > 2I0|r?M3 H>MEcoRIffl 

il-PCR©pgi;:£^T3o©£jSA-B, C-DaiFE-FSfrK * UT 
#P CR4fifc»*»»Ufc 0 8§-P CR^e,^f,nfe 3o©P CR£f£$l£**l 
^^^©fflMtttcJ: 5Ty'*>X;i/£-efc, T^-f v-A&VFSira*-^ 
S««MABL- US*-*«Fv««*=J-Kt*4±fiDNAftJfBLfc (SB 
-PCR) o fc£> !?S-PCRfc:felvtfcfc, Sflff&MABL- lftKH£V«tt 
£=i-Ht-SX7*$ KpGEM-M 1 H 2 *#HS) , Gly Gly 

Gly Gly Ser Gly Gly Gly Gly Ser Gly 
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Gly Gly Gly Ser : 19) *>&ft4U>*-f«*3 

— Kf (Huston, J. S. £>, Proc. Natl. Aca 
d. Sci. USA, 85, 5879-5883, 1 988) $t^-577 
*SKpSC-DPl, RUmmf&MABL- ltt#L«Vfli«%3- Frsr 
7**FpGEM-MlL (*MM2&#JRQ 4**i**i*S!i:LTfflnfc. 

*-PCR«»Ojg*5 5/zlOlOxPCR Buffer IK 

2mM MgCl 2 , 0. 16 mM dNTPs, 2. 5ar^h0DNA^'J 
*5-H?Ampl iTaq Gold (JiLtPERKIN ELMERttSKl) „ 
0. 4#Mro©#r54T-;fttJC5ng©a*S!DNA**&U 9 4'C©*U 
«3iaS{w-C 9#f!8*bT&C9 4 'CUT laiBk 6 5«Cfct l^HaV 7 2°C(C 
Tl#2 0*J>Has zamfrtbmitzo C©*flttM*/Hfc3 5@K«Lfcft, 
SJCS6«BS!lfc 7 2 °CT 7 fl-RBJQ&bfco 

PCR^fig^A-B (371bp),C-D(63bpK ME-F (3 8 
4bp) SQI Aqui ck PCR Purification Kit(Q 
I AGENtt®}) SfflHTlMHU *-PCR-C7y-b>r;i/Lfc 0 S?§-PCR 
CfclrVC, HBtl/Tl 2 OngOl-PCRS^A-B, 20ng©PCR 
^fifctJC-DStM 2 OngOPCRME-F, 10/zlOlOxPCR 
Buffer II, 2mM MgCl 2 , 0. 16mM dNTPs, 5a=* 
h©DNA^'J^7— tfAmpl iTaq Gold (tllPERKIN EL 
MERttSf) *£*nT*9 8/zl©PCR®£f££, 9 4 < C©aj8M*fc:T8«' 
■*UT*fc9 4iCCT2fl>ik 6 5'CCT 2#Hfl&V7 2°CCT 2#R3, Z<D 
m^HMLtzo £®&JK'tf--1'?;i/£2[H]£&l,fc&, -ftl-etlO. 4juM®7 

4*CCTlflflk 6 5'CiZX lftm&V7 2VtZZ l»2 0#H, ^©fifftflD 
MU COSait'f *;i/£3 5H]£&L;fc^ a6»^»*7 2'C6:T7«'|IB» 

m-PCRtwJ;t)tfel:fe8 4 3bp©DNAWJtft*l«U NcoIMEc 
oRI-CSftU f^tlfeDNA»[fr«pSCFVT7^^^-(:i?D-=>i' 
Lfco *$ggl^**-pSCFVT7tt, *»B^U7 , 5XA»»«a* 



24 



WO 00/53634 - 



PCT/JPOO/01458 



Cig-r^pe lBi/Vi-Jimi (Le i, S. P. J. Bact eriol 
ogy, 1 6 9, 4 3 7 9-4 3 8 3, 1 9 8 7) ft£A/C^4. DNAIE?!J& 

£©&, nm&MABL- ltm-xmFvffi&ojEL^Tzsmmmzz-t 

•f *DNASrtt£#&7 , 7;U h'^ps cM 1 ttfsZLH (0 5 £#BS©C: t) „ 
*7-7*S Kps cMlt^tn^^figMABL-im-*^Fv^CD« 

se^j&vt y mw\*mm^ •. 2 0 t^i- 0 

^^-4^®i1-5fc«>x pscMl^^-fcPCR&tcfcDMliLfco 
f#*>*ifcDNA#rtf-£pCHO lM^i'^-tiALfe. &*>\ %9SSl^99 
-pCHOlli, DHFR— AE-rvH — PM 1 — f (W09 2/1 9 7 5 9 
#88) a**., EcoRIMSmaIlfbt<t!)KMfi?*»U EcoR 
I -Not I-BamHI Adaptor (£ffiittt«) *m&?ZZtiZ& 

PCRCffifflt577>fV-li, fir#77^T-fcLTHSWBtt©N*«8fc 
3-Ff 4DNAK1/W IMIH*ftMftttft*1-SI! 
: 2 1 C^t S a 1 - VH S77>f v-MI575-f Y-J: 

u-ix7-^E5ii©«as3-K-rsDNAc/\-f ry^-f xi-«bwi#^ : 2 

2tr^1*FRH 1 ant ir^-fv-^^fc. 

PCR&&1 0 0/z ltt, 10//1O10XPCR Buffer II, 2m 
M MgCl 2 , 0. 16mM dNTPs, 5^-n«y |>©DNAtf',M 7— I? 
AmpliTaq Gold, 0. 4wMfo0§r7^fY-, SV8ng(Dl| 
iDNA (pscMl) *£*U 9 5*C©«lJIBJa«C-C 9»M*LT*6:9 
5°CC-C1^F^ 6 O'CCT l^P5St57 2°C£T 1#2 0#ftg, i©«J*-C»0 
&Lfco COSIMJ-'f *;i>S3 5 0KfcUi&* Ei6fidlltKi:7 2-Cf7# 

PCRi«QIAquick PCR Purification Ki 
t (QIAGENttSO 4ffl^t«S!U SallMMbo IlT-tflfcU N 
5t^flSII«J«MABL- lta#-^Fv««*3-Hr*DNA»«-4»fc. 
pscMl^^Mbo II&tFEcoRI-C^tU C*JNAIfi4t 
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fifcMABL- lta#-*«Fva«*3-H-r •SDNABrtf-^fc., *LT, S 
all-MboII DNAWWStfMb o II-EcoRI DNABfW£pC 
HO 1-1 gs^^-fc^D-^y^Lfco DNAE^iJ^©^ lEL^DN 
AIE3aj£W-f£DNA8m-£#tf7'7;U KfcpCHOM 1 infrgtfc (06$ 

&m<Dz.t) o #$Bsa^*-pCHo i - 1 gstt, mL®®%mfrto 

*-**>7>l gQ\*/7i-fWm (Nature, 322, 323-327, 1988) £ 
£A/C^«. HpCHOMltd*il*WWlMABL-ltt#-* 
MF vWHCD«nE9USV7 5 y ggi2?ij£lil?>j#^ : 2 3 fc^f. 
5. 2 j5ttrtMABT.-2ffitt-*WFv««<7M>fe« 
fH»«MABL-2Jft#-3WIBFv««*WIB5. ltftotftMbft. 
PCRfc*^ttt N pGEM-MlHOftt>t)t»BtfigMABL-2ttft:H«[V 
flWia-Kti^X^ HpGEM-M2H 2 , StfpGE 

M - M 1 L ©ttfe t) £j?fltfi£M A B L - 2 fflft LH V*«i* 3 - K 1" 5 7*7 * ? 
KpGEM— M2 L (mUM 2 *#JS0 fcftffl U B«ritMAB L- 2JS#-* 
«Fv«J3S©EU^r$yffiiB?!J$3-h-rSDNABrW-4^tr7 , 7^5 Hps 
cM2W;, $777^ KpscM2t^Stl*S«WEMABL-2m{*:-* 

$ fc> pscM2^^ -<Dmm iCct t> S^figM A B L - 2 Fv« 
«<D iE U ^ $ ; &1E?»J 4 3 - F "T * D N A WW &#tr "i ?Lffij$)J8lll§2B;iffl p C 
HOM 2-^* $777? KpCHOM2L#$n-5SfilfigMABL 

- 2tft«:-*sF vmmnt&zmwRVT i ;wmw*m*mn 2 5 k^-To 

5. 3 CQS7ffl^g)^?H 

i?*HfifcMAB L - 2 tft#-*^F v»#0-»ttfBSftfi*-f pCH 
OM2^**-ftCOS7Mlfifc*^Ti»l,fc. 

pCHOM2^^^-^ Gene Pulsergf (BioRadtS) 
SfflV^xu^ HdjI«U— >a>fcJ:»)COS 7«USfc»KtettUfc. DNA 
(lOtfg) i:* PBStlxlO'IlS/mlCO. 8ml£*i^y hfcfln 
1. 5kV, 2 5wF0$il:t;^«4ifc o 
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i o%(D^^tbsuamt^mtiiMj)Mmmt«L (gibco BRLttS) c 

5. 4 C Q S 7 <MMft» h»»g)g«tf.M A B I, - 2 ft(t-*«F vgltm 

p C H OM 2 ^i'^-^lfimifc COS 7 MftttiU:* lift 
f?KM A B L - 2 Jft(*:-*« F vfgS££ £ x 7 * > 7n -y ^ -f > ^i£tC J; t) tfeg t 

p c h om 2 ufc c o s 7 »gii±?s£tf n > v o- 

LT p C H 0 1 9-*m&=f-m\ htz C 0 S 7 HBflSmtiSCo^T S 
DSmm^l6*fT^> REINFORCED NCI (Schleicherft 
Schue 1 lttSO izfcWLtzo 5%Z*AZ)l? (DbgcfLJRttCl) l:t7n 
**>$f*frl\ 0. 05% Twe en2 0-PBS{CTi$t#&> ftFLAG 
Jfitt (SIGMAttSQ £flO*fco mUlzXJ >*i-^-i'3>J2t.XJ : &ft<D'&, 
7)\,13 V7*Z7 r 9— m&tn-? *7> I gGVO* (Zymedttli) fciDA, 
a«CT-f >#a^-5/a>aiF*««, lf^(Kirkegaard P 
erry Laboratories #§!0 fcgSflnU (07) „ 

*<D&^ pCHOM2^*-#ACOS 7«t§*±}fit>{C© 1 frFLAG 

5. 5 7D - »W h2L±Jl= 

tm^(Dii£&*m%.-r mac o s i M®i%m±mzm^x 70—9-4 

h^h'J-^ofe. tMntegrin Associated Prot 
e i n ( I AP) SUBSETS &!hmMm%L 1 2 1 0fM& $>a^i£:3> 
hD-;V£bTpCOS 1 2 1 0«2 x l 0 5 <@ 

ll««MABL-2JS#-^«Fv|i*ft«JB$-e-fcCOS7i|BIJB©««± 
Jt&S^fcfc:i> hn-;i/i;LTpCHO l^?*-%ftmfe&LtzCOS 7« 

Gtfitt (SIGMA*t®[) ftJnfcfco <f a ^sRVrnftV)®., FIT 



27 



WO00/S3634 " 



PCT/JP00/01458 



CmffiLtztfi^QZ I gGtftfc (BECTON D I CK I N S ONttM) £flD 
X1to n&j >*i^—>3>&im#©gL FACScanUg (BECTO 
N DICKINSONttK) fcT«*3l**ffl£Lfco 

*©£IL fW»J*MABL-2lft*-*«Fv*«tt, tHAPt««n 
L 1 2 1 OMfcfctfUttfcHteLfcCfcfcJ;!), C©|f4gf£MAB L- 2ffi#- 
*SFvWtHntejrin Associated Protein 
4 4 Z>Z£WWe>frk.%r>tz (H8~l 1) o 

5. 6 CoiBPet itivft FI.TRA 

B L - 2 tt#-*f«F vfftt®mjRtt&fttt*jM£ Ufc. 

lMg/mltzPgLfci/tFLAGJatt* 9 B^ru- h ©&:*:£ flO;U 3 
7«Cfc-C2«HB-f >*a^-hU&, l%BSA-PBSl:t7D^ 

* (E*J#*: 2 6) *#ALfcCOS7«Jg«±}i=£PBS{CT2{g*Jil?L 
fe*)©&^tJp^fco £&£T^>*a^-h&lFffi#&, lOOng/ml 
£S|gf Ufc E**->flsMAB L - 2ifi#5 0 # 13W*ifc#*UfcfS*WJMAB 
L - 2 lfift-*S3 F v fg*£&8i C 0 S 7 IU««±M 50,ul£iI*nLfcfc©£ 

^XM/7-hTtf^> (ZymedttS) SflDitfco SflfcT4 ^a*- h 
&V«fe»», *K8tt (SIGMAttK) ftJniL «fc4 0 5 nmT©i!Kftj££ 

S«I^MABL-2m^-*^Fvm^ (MABL2-S cFv) 
tt, 3 > h a -;kz> pCH01#ACOS7 «SS±rif £JtS£bTBJ3e,*>Cii 
Jgf&#l$£v>i7*MABL-2m#©t M APj5tH's©*£-&£|SEgLfc (01 
2) , ClOCliifre,, W)lJ«MABL-2tt(*:-*«[Fv«tt(tt % yW^? 
n-tJU/iftMAB L - 2 ©•£ ft*ft©V1ii£©jEUvt&i§£;ft?- 

— In vitro?g)7^K- ^glMa 
t M AP$jgfc^-#AbfcL 1 2 1 OfflUk &Vr:> hD-;Wi:bTpCO 
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s i*9 9-z&te?mxbizL 1 2 1 omm, RvccRF-cEumm% 

xin-V (^-'J >#-TWWA*t§g) SfefeCfc&tfttrbfco 

i x i o *®<D&m&iz, mmf&M a b l - 2 J/c#-#$f vf^ic 0 s 

7$ISigg±rS&Sv\i;t:3> hn-;i/fcbTpCHO l^*-£ACOS 7$ 
iiaig&±?g£&il& 5 0%T&iDU 2 4^F|J§SLfe, Annexi 
n-VKSfe=&m\ FACScan^i (BECTON DICKINSONtt 

Annex i n-V&fe(C £3 0 1 3~1 8 iC-eft^ft^Lfco 
ABL-2tfafc-*tltFvSgjt£ (MABL2-S cFv) l±L 1 2 1 0iMc£ 

^Tt h i APtm®mmzmL^m®Kzm®Ltz (ni3~i6) » *fc % 

C C R F - C E MHUSfcfcivt 4» =i > h D-;ufcit« LT^ t l«?E£i?§# L 
fc (Ell 7-1 8) o 

mti±<!>mmm. 
**Wfc«*j*t h i AP*wr5*ttjfli*iiiBat:7 , *h-s/^s»jei-*«f 
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1. Integrin Associated Protein(IAP)4W1"4^lfilffliffllflat:7'^ I— >X4 

2. ®^JMlKlfB«Ba)^ , J^r^F4=3-H'rSDNAo 

3. Integrin Associated Protein(IAP)%W1"*W^lfilffi!ifflSaC7^ h-J/*ft 
3Sjgt-5-*SFvo 

4 . a) EM*? 5 : 

Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp He Pro 
Ala Ser Ser Ser Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu 
Pro Val Ser Leu Gly Asp Gin Ala Ser He Ser Cys Arg Ser Ser 
Gin Ser Leu Leu His Ser Lys Gly Asn Thr Tyr Leu Gin Trp Tyr 
Leu Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Lys Val 
Ser Asn Arg Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 
Ser Gly Thr Asp Phe Thr Leu Lys He Ser Arg Val Glu Ala Glu 
Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser Thr His Val Pro Tyr 
Thr Ser Gly Gly Gly Thr Lys Leu Glu He Lys 

b) KJ*J#^7 : 

Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp He Pro 
Gly Ser Ser Ser Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu 
Pro Val Ser Leu Gly Asp Gin Ala Ser lie Ser Cys Arg Ser Ser 
Gin Ser Leu Val His Ser Asn Gly Lys Thr Tyr Leu His Trp Tyr 
Leu Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Lys Val 
Ser Asn Arg Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 
Ser Val Thr Asp Phe Thr Leu Met He Ser Arg Val Glu Ala Glu 
Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser Thr His Val Pro Tyr 
Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
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5. a) 1E9J#^6 : 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Ala 
Gly Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Asp Leu 
Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly 
Tyr Thr Phe Val Asn His Val Met His Trp Val Lys Gin Lys Pro 
Gly Gin Gly Leu Glu Trp lie Gly Tyr He Tyr Pro Tyr Asn Asp 
Gly Thr Lys Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr 
Ser Glu Lys Ser Ser Ser Ala Ala Tyr Met Glu Leu Ser Ser Leu 
Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Gly Gly Tyr 
Tyr Ser Tyr Asp Asp Trp Gly Gin Gly Thr Thr Leu Thr Val Ser 
Ser 

b) KSWf 8 : 

Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Ala 
Gly Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu 
Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly 
Tyr Thr Phe Ala Asn His Val He His Trp Val Lys Gin Lys Pro 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Tyr Pro Tyr Asn Asp 
Gly Thr Lys Tyr Asn Glu Lys Phe Lys Asp Lys Ala Thr Leu Thr 
Ser Asp Lys Ser Ser Thr Thr Ala Tyr Met Asp Leu Ser Ser Leu 
Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Gly Gly Tyr 
Tyr Thr Tyr Asp Asp Trp Gly Gin Gly Thr Thr Leu Thr Val Ser 
Ser 

?> ft * T \ J WBMIp 6ft* H* V»«p 
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6. »««4K:8B*OLaiva«ft3-K"r*DNA 0 

7. ff»H 5 CB«OHiV***3- H t6DN A. 

8. L«Va«S3-K-r*DNAtf, 

a) E*J#^5 : 

atg aag ttg cct gtt agg ctg ttg gtg ctg atg ttc tgg att cct 45 
gcg tec age agt gat gtt gtg atg ace caa act cca etc tec ctg 90 
cct gtc agt ctt gga gat caa gec tec ate tct tgc aga tct agt 135 
cag age ctt eta cac agt aaa gga aac acc tat tta caa tgg tac 180 
eta cag aag cca ggc cag tct cca aag etc ctg ate tac aaa gtt 225 
tec aac cga ttt tct ggg gtc cca gac agg ttc agt ggc agt gga 270 
tea ggg aca gat ttc aca etc aag ate age aga gtg gag get gag 315 
gat ctg gga gtt tat ttc tgc tct caa agt aca cat gtt ccg tac 360 
acg tec gga ggg ggg acc aag ctg gaa ata aaa c 394 
(DESKMfr&fcSDNA. 

b) ISJWf 7 : 

atg aag ttg cct gtt agg ctg ttg gtg ctg atg ttc tgg att cct 45 
ggt tec age agt gat gtt gtg atg acc caa agt cca etc tec ctg 90 
cct gtc agt ctt gga gat caa gee tec ate tct tgc aga tea agt 135 
cag age ctt gtg cac agt aat gga aag acc tat tta cat tgg tac 180 
ctg cag aag cca ggc cag tct cca aaa etc ctg ate tac aaa gtt 225 
tec aac cga ttt tct ggg gtc cca gac agg ttc agt ggc agt gga 270 
tea gtg aca gat ttc aca etc atg ate age aga gtg gag get gag 315 
gat ctg gga gtt tat ttc tgc tct caa agt aca cat gtt ccg tac 360 
acg ttc gga ggg ggg acc aag ctg gaa ata aaa c 394 
0^SiE?iJ*>?>&£DNAs Xtt 

c ) a) 4) L < ttb)© D NAfc*hU>S>x>b «Mf W 7 U 94 XT * D 
NA 

*6jHR*ti»«*!l6B«©DNA. 
9. H«V«J**3-Hr*DNA#, 
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a) K*l#^6 : 

atg gaa tgg age tgg ata ttt etc ttc etc ctg tea gga act gca 45 
ggt gtc cac tec cag gtc cag ctg cag cag tct gga cct gac ctg 90 
gta aag cct ggg get tea gtg aag atg tec tgc aag get tct gga 135 
tac ace ttc gtt aac cat gtt atg cac tgg gtg aag cag aag cca 180 
ggg cag ggc ctt gag tgg att gga tat att tat cct tac aat gat 225 
ggt act aag tac aat gag aag ttc aag ggc aag gec aca ctg act 270 
tea gag aaa tec tec age gca gee tac atg gag etc age age ctg 315 
gee tct gag gac tct gcg gtc tac tac tgt gca aga ggg ggt tac 360 
tat agt tac gac gac tgg ggc caa ggc acc act etc aca gtc tec 405 
tea g 409 

b) mm^s : 

atg gaa tgg age tgg ata ttt etc ttc etc ctg tea gga act gca 45 
ggt gtc cac tec cag gtc cag ctg cag cag tct gga cct gaa ctg 90 
gta aag cct ggg get tea gtg aag atg tec tgc aag get tct gga 135 
tac acc ttc get aac cat gtt att cac tgg gtg aag cag aag cca 180 
ggg cag ggc ctt gag tgg att gga tat att tat cct tac aat gat 225 
ggt act aag tat aat gag aag ttc aag gac aag gee act ctg act 270 
tea gac aaa tec tec acc aca gec tac atg gac etc age age ctg 315 
gee tct gag gac tct gcg gtc tat tac tgt gca aga ggg ggt tac 360 
tat act tac gac gac tgg ggc caa ggc acc act etc aca gtc tec 405 
tea g 409 

c) a)& L < t±b)<DD NAi:*HJ>yx>l> fc*fTC>W 7 'J 94 £ D 
N A 

10. UK— *iFvtf, Integrin Associated Protein(IAP)S=&-r*WttJto* 
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*|Fv, 

11. t m<bLmv&®i:&zm%mmm<DLmv&Mo 

1 3. fS#JSl OfCfB®0t MHb-*8Fv£3-KT*DNAo 

1 4 . Integrin Associated Protein(IAP)££T££$Jfo$mt3T* h-'> 

* £§§jg-T £ h b mit-*m F v <fc D ftii aJffefc t h Sfc* ^ ^ D -^l/tfittX 

1 5. 11*111 4t:I3«©t hSfb^y^o-^i/^xii^oSrM-Sn-Ht- 

16. ffi^JSU 3. 10, 1 4 0O-r*i*>CI3iB©-#^F v, ^^^D-^- 

17. §1*11 1> 3, 10, 1 4 0^rn* i tlB«©-*^F v, f^D-t 

1 8. Integrin Associated Protein(IAP)££1-3#1«?#«K:7tf h->>3. 
19. HufBifiiM^ai^ 6jfo#iT'fc*;:i:£ft^f £!S#SU 8 tlB®©^ 

2 0. mflB^ff* 5 , ll*Jlls 3, 10, 1 4©^r*xfr(wf3S8®-#8IF v, 



34 



WO 00/53634 



PCT/JP00/01458 




WO 00/53634 - 



PCT/JP00/01458 




2/12 



WO 00/53634 - 



PCT/JP00/01458 



I 



U. 



3/12 



WO 00/53634 - 



PCT/JP00/01458 




4/12 



WO 00/53634 - 



PCT/JP00/01458 




5/12 



WO 00/53634 



PCT/JP00/01458 



07 



97 4 

21.5 ^ 




6/12 



WO 00/53634 - 



PCT/JP00/01458 




7/12 



WO 00/53634 " 



PCT/JP00/01458 




PCT/JP00/01458 



Competitive EUSA 
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12 ai m. 

SEQUENCE LISTING 

<U0> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Single-chain antibody to induce apoptosis 

<130> FOP-391 

<160> 26 

<210> 1 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 1 

ccatcctaat acgactcact atagggc 27 

<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 2 

ggatcccggg tggatggtgg gaagatg 27 

<210> 3 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> PCR primer 
<400> 3 

ggatcccggg ccagtggata gacagatg 28 

<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 4 

ggatcccggg agtggataga ccgatg 26 

<210> 5 

<211> 394 

<212> DNA 

<213> Mus 

<220> 

<221> CDS 

<222> (1)...(393) 

<223> pGEM-MlL.l~57; signal peptide,58— 394;mature peptide 
<400> 5 

atg aag ttg cct gtt agg ctg ttg gtg ctg atg ttc tgg att cct 45 
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp He Pro 
5 10 15 

gcg tec age agt gat gtt gtg atg acc caa act cca etc tec ctg 90 
Ala Ser Ser Ser Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu 
20 25 30 
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cct gtc agt ctt gga gat caa gcc tec ate tct tgc aga tct agt 135 
Pro Val Ser Leu Gly Asp Gin Ala Ser He Ser Cys Arg Ser Ser 

35 40 45 

cag age ctt eta cac agt aaa gga aac ace tat tta caa tgg tac 180 
Gin Ser Leu Leu His Ser Lys Gly Asn Thr Tyr Leu Gin Trp Tyr 

50 55 60 

eta cag aag cca ggc cag tct cca aag etc ctg ate tac aaa gtt 225 
Leu Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Lys Val 

65 70 75 

tec aac cga ttt tct ggg gtc cca gac agg ttc agt ggc agt gga 270 
Ser Asn Arg Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 

80 85 90 

tea ggg aca gat ttc aca etc aag ate age aga gtg gag get gag 315 
Ser Gly Thr Asp Phe Thr Leu Lys He Ser Arg Val Glu Ala Glu 

95 100 105 

gat ctg gga gtt tat ttc tgc tct caa agt aca cat gtt ccg tac 360 
Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser Thr His Val Pro Tyr 

110 115 120 

acg tec gga ggg ggg acc aag ctg gaa ata aaa c 394 
Thr Ser Gly Gly Gly Thr Lys Leu Glu He Lys 

125 130 



<210> 6 

<211> 409 

<212> DNA 

<213> Mus 

<220> 

<221> CDS 

<222> (1)...(408) 
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<223> pGEM-MlH. 1-57; signal peptide, 58—409 jmature peptide 
<400> 6 

atg gaa tgg age tgg ata ttt etc ttc etc ctg tea gga act gca 45 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Ala 

5 10 15 

ggt gtc cac tec cag gtc cag ctg cag cag tct gga cct gac ctg 90 
Gly Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Asp Leu 

20 25 30 

gta aag cct ggg get tea gtg aag atg tec tgc aag get tct gga 135 
Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly 

35 40 45 

tac acc ttc gtt aac cat gtt atg cac tgg gtg aag cag aag cca 180 
Tyr Thr Phe Val Asn His Val Met His Trp Val Lys Gin Lys Pro 

50 55 60 

ggg cag ggc ctt gag tgg att gga tat att tat cct tac aat gat 225 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Tyr Pro Tyr Asn Asp 

65 70 75 

ggt act aag tac aat gag aag ttc aag ggc aag gec aca ctg act 270 
Gly Thr Lys Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr 

80 85 90 

tea gag aaa tec tec age gca gec tac atg gag etc age age ctg 315 
Ser Glu Lys Ser Ser Ser Ala Ala Tyr Met Glu Leu Ser Ser Leu 

95 100 105 

gec tct gag gac tct gcg gtc tac tac tgt gca aga ggg ggt tac 360 
Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Gly Gly Tyr 
110 115 120 

tat agt tac gac gac tgg ggc caa ggc acc act etc aca gtc tec 405 
Tyr Ser Tyr Asp Asp Trp Gly Gin Gly Thr Thr Leu Thr Val Ser 

125 130 135 
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tea g 409 
Ser 

<210> 7 

<211> 394 

<212> DNA 

<213> Mus 

<220> 

<221> CDS 

<222> (1)...(393) 

<223> pGEM-M2L. l~57;signal peptide, 58~394; mature peptide 
<400> 7 

atg aag ttg cct gtt agg ctg ttg gtg ctg atg ttc tgg att cct 45 
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp He Pro 
5 10 15 

ggt tec age agt gat gtt gtg atg acc caa agt cca etc tec ctg 90 
Gly Ser Ser Ser Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu 

20 25 30 

cct gtc agt ctt gga gat caa gec tec ate tct tgc aga tea agt 135 
Pro Val Ser Leu Gly Asp Gin Ala Ser He Ser Cys Arg Ser Ser 

35 40 45 

cag age ctt gtg cac agt aat gga aag acc tat tta cat tgg tac 180 
Gin Ser Leu Val His Ser Asn Gly Lys Thr Tyr Leu His Trp Tyr 

50 55 60 

ctg cag aag cca ggc cag tct cca aaa etc ctg ate tac aaa gtt 225 
Leu Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Lys Val 

65 70 75 

tec aac cga ttt tct ggg gtc cca gac agg ttc agt ggc agt gga 270 
Ser Asn Arg Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 
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80 85 90 

tea gtg aca gat ttc aca etc atg ate age aga gtg gag get gag 315 
Ser Val Thr Asp Phe Thr Leu Met He Ser Arg Val Glu Ala Glu 

95 100 105 

gat ctg gga gtt tat ttc tgc tct caa agt aca cat gtt ccg tac 360 
Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser Thr His Val Pro Tyr 
110 115 120 

acg ttc gga ggg ggg acc aag ctg gaa ata aaa c 394 
Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
125 130 



<210> 8 

<211> 409 

<212> DNA 

<213> Mus 

<220> 

<221> CDS 

<222> (1)...(408) 

<223> pGEM-M2H. l~57;signal peptide, 58-409; mature peptide 
<400> 8 

atg gaa tgg age tgg ata ttt etc ttc etc ctg tea gga act gca 45 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Ala 
5 10 15 

ggt gtc cac tec cag gtc cag ctg cag cag tct gga cct gaa ctg 90 
Gly Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu 

20 25 30 

gta aag cct ggg get tea gtg aag atg tec tgc aag get tct gga 135 
Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly 

35 40 45 
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tac acc ttc get aac cat gtt att cac tgg gtg aag cag aag cca 180 
Tyr Thr Phe Ala Asn His Val He His Trp Val Lys Gin Lys Pro 

50 55 60 

ggg cag ggc ctt gag tgg att gga tat att tat cct tac aat gat 225 
Gly Gin Gly Leu Glu Trp He Gly Tyr lie Tyr Pro Tyr Asn Asp 

65 70 75 

ggt act aag tat aat gag aag ttc aag gac aag gec act ctg act 270 
Gly Thr Lys Tyr Asn Glu Lys Phe Lys Asp Lys Ala Thr Leu Thr 

80 85 90 

tea gac aaa tec tec acc aca gec tac atg gac etc age age ctg 315 
Ser Asp Lys Ser Ser Thr Thr Ala Tyr Met Asp Leu Ser Ser Leu 

95 100 105 

gee tct gag gac tct gcg gtc tat tac tgt gca aga ggg ggt tac 360 
Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Gly Gly Tyr 
110 115 120 

tat act tac gac gac tgg ggc caa ggc acc act etc aca gtc tec 405 
Tyr Thr Tyr Asp Asp Trp Gly Gin Gly Thr Thr Leu Thr Val Ser 

125 130 135 

tea g 409 
Ser 

<210> 9 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCE primer 
<400> 9 

cccaagcttc caccatgaag ttgcctgtta gg 32 
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<210> 10 

<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCE primer 
<400> 10 

cccaagcttc caccatggaa tggagctgga ta 32 

<210> 11 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 11 

cgcggatcca ctcacgtttt atttccagct tggt 34 

<210> 12 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 12 

cgcggatcca ctcacctgag gagactgtga gagt 34 
<210> 13 

8/Z2 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 13 

catgccatgg cgcaggtcca gctgcagcag 30 

<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 14 

accaccacct gaggagactg tgagagt 27 

<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 15 

gtctcctcag gtggtggtgg ttcgggt 27 



<210> 16 
<211> 27 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 16 

cacaacatcc gatccgccac cacccga 27 

<210> 17 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 17 

ggcggatcgg atgttgtgat gacccaa 27 

<210> 18 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 18 

ccggaattct cattatttat cgtcatcgtc tttgtagtct tttatttcca gcttggt 57 

<210> 19 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Linker amino acid sequence and nucleotide sequence 
<400> 19 

ggt ggt ggt ggt teg ggt ggt ggt ggt teg ggt ggt ggc gga teg 45 
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
5 10 15 



<210> 20 
<211> 828 
<212> DNA 
<213> Mus 
<220> 
<221>CDS 

<222>(1)...(826) 

<223> pscMl. MABLl-scFv 

<400> 20 

atg aaa tac eta ttg cct acg gca gec get gga ttg tta tta etc 45 
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu 
5 10 15 

get gec caa cca gec atg gcg cag gtc cag ctg cag cag tct gga 90 
Ala Ala Gin Pro Ala Met Ala Gin Val Gin Leu Gin Gin Ser Gly 

20 25 30 

cct gac ctg gta aag cct ggg get tea gtg aag atg tec tgc aag 135 
Pro Asp Leu Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys 

35 40 45 

get tct gga tac acc ttc gtt aac cat gtt atg cac tgg gtg aag 180 
Ala Ser Gly Tyr Thr Phe Val Asn His Val Met His Trp Val Lys 

50 55 60 

cag aag cca ggg cag ggc ctt gag tgg att gga tat att tat cct 225 
Gin Lys Pro Gly Gin Gly Leu Glu Trp He Gly Tyr lie Tyr Pro 
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65 70 75 

tac aat gat ggt act aag tac aat gag aag ttc aag ggc aag gcc 270 
Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys Gly Lys Ala 
80 85 90 

aca ctg act tea gag aaa tec tec age gca gcc tac atg gag etc 315 
Thr Leu Thr Ser Glu Lys Ser Ser Ser Ala Ala Tyr Met Glu Leu 
95 100 105 

age age ctg gcc tct gag gac tct gcg gtc tac tac tgt gca aga 360 
Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg 

110 115 120 

ggg ggt tac tat agt tac gac gac tgg ggc caa ggc acc act etc 405 
Gly Gly Tyr Tyr Ser Tyr Asp Asp Trp Gly Gin Gly Thr Thr Leu 

125 130 135 

aca gtc tec tea ggt ggt ggt ggt teg ggt ggt ggt ggt teg ggt 450 
Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 

140 145 150 

ggt ggc gga teg gat gtt gtg atg acc caa act cca etc tec ctg 495 
Gly Gly Gly Ser Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu 

155 160 165 

cct gtc agt ctt gga gat caa gcc tec ate tct tgc aga tct agt 540 
Pro Val Ser Leu Gly Asp Gin Ala Ser He Ser Cys Arg Ser Ser 

170 175 180 

cag age ctt eta cac agt aaa gga aac acc tat tta caa tgg tac 585 
Gin Ser Leu Leu His Ser Lys Gly Asn Thr Tyr Leu Gin Trp Tyr 

185 190 195 

eta cag aag cca ggc cag tct cca aag etc ctg ate tac aaa gtt 630 
Leu Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Lys Val 

200 205 210 

tec aac cga ttt tct ggg gtc cca gac agg ttc agt ggc agt gga 675 
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Ser Asn Arg Phe 



tea ggg 
Ser Gly 

gat ctg 
Asp Leu 

acg tec 
Thr Ser 

gat gac 
Asp Asp 



aca gat 
Thr Asp 

gga gtt 
Gly Val 

gga ggg 
Gly Gly 

gat aaa 
Asp Lys 



Ser Gly. 
215 

ttc aca 
Phe Thr 
230 

tat ttc 
Tyr Phe 
245 

ggg acc 
Gly Thr 
260 

taa tga 



Val Pro 

etc aag 
Leu Lys 

tgc tct 
Cys Ser 

aag ctg 
Lys Leu 

828 



Asp Arg Phe 

220 
ate age aga 
He Ser Arg 

235 
caa agt aca 
Gin Ser Thr 

250 
gaa ata aaa 
Glu He Lys 

265 



Ser Gly 

gtg gag 
Val Glu 

cat gtt 
His Val 

gac tac 
Asp Tyr 



Ser Gly 

225 
get gag 720 
Ala Glu 

240 
ccg tac 765 
Pro Tyr 

255 
aaa gac 810 
Lys Asp 

270 



<210> 21 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 21 

acgcgtcgac tcccaggtcc agetgeagea g 31 



<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
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<400> 22 

gaaggtgtat ccagaagc 18 

<210> 23 

<211> 819 

<212> DNA 

<213> Mus 

<220> 

<221> CDS 

<222>(1)...(813) 

<223> pCHOMl. MABLl-scFv 

<400> 23 

atg gga tgg age tgt ate ate etc ttc ttg gta gca aca get aca 45 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr 

5 10 15 

ggt gtc gac tec cag gtc cag ctg cag cag tct gga cct gac ctg 90 
Gly Val Asp Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Asp Leu 

20 25 30 

gta aag cct ggg get tea gtg aag atg tec tgc aag get tct gga 135 
Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly 

35 40 45 

tac acc ttc gtt aac cat gtt atg cac tgg gtg aag cag aag cca 180 
Tyr Thr Phe Val Asn His Val Met His Trp Val Lys Gin Lys Pro 

50 55 60 

ggg cag ggc ctt gag tgg att gga tat att tat cct tac aat gat 225 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Tyr Pro Tyr Asn Asp 

65 70 75 

ggt act aag tac aat gag aag ttc aag ggc aag gee aca ctg act 270 
Gly Thr Lys Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr 
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80 

tea gag aaa tec tec age 
Ser Glu Lys Ser Ser Ser 
95 

gee tct gag gac tct gcg 
Ala Ser Glu Asp Ser Ala 
110 

tat agt tac gac gac tgg 
Tyr Ser Tyr Asp Asp Trp 
125 

tea ggt ggt ggt ggt teg 
Ser Gly Gly Gly Gly Ser 
140 

teg gat gtt gtg atg acc 
Ser Asp Val Val Met Thr 
155 

ctt gga gat caa gee tec 
Leu Gly Asp Gin Ala Ser 
170 

eta cac agt aaa gga aac 
Leu His Ser Lys Gly Asn 
185 

cca ggc cag tct cca aag 
Pro Gly Gin Ser Pro Lys 
200 

TTT TCT GGG GTC CCA GAC 
Phe Ser Gly Val Pro Asp 
215 

gat ttc aca etc aag ate 



85 

gca gee tac atg gag etc 
Ala Ala Tyr Met Glu Leu 
100 

gtc tac tac tgt gca aga 
Val Tyr Tyr Cys Ala Arg 
115 

ggc caa ggc acc act etc 
Gly Gin Gly Thr Thr Leu 
130 

ggt ggt ggt ggt teg ggt 
Gly Gly Gly Gly Ser Gly 
145 

caa act cca etc tec ctg 
Gin Thr Pro Leu Ser Leu 
160 

ate tct tgc aga tct agt 
He Ser Cys Arg Ser Ser 
175 

acc tat tta caa tgg tac 
Thr Tyr Leu Gin Trp Tyr 
190 

etc ctg ate tac aaa gtt 
Leu Leu He Tyr Lys Val 
205 

AGG TTC AGT GGC AGT GGA 
Arg Phe Ser Gly Ser Gly 
220 

age aga gtg gag get gag 
15/2Z 
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90 

age age ctg 315 
Ser Ser Leu 
105 

ggg gfft tac 360 
Gly Gly Tyr 
120 

aca gtc tec 405 
Thr Val Ser 
135 

ggt ggc gga 450 
Gly Gly Gly 
150 

cct gtc agt 495 
Pro Val Ser 
165 

cag age ctt 540 
Gin Ser Leu 
180 

eta cag aag 585 
Leu Gin Lys 
195 

tec aac cga 630 
Ser Asn Arg 
210 

TCA GGG ACA 675 
Ser Gly Thr 
225 

gat ctg gga 720 
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Asp Phe Thr Leu Lys lie Ser Arg Val Glu Ala Glu Asp Leu Gly 
230 235 240 

gtt tat ttc tgc tct caa agt aca cat gtt ccg tac acg tec gga 765 

Val Tyr Phe Cys Ser Gin Ser Thr His Val Pro Tyr Thr Ser Gly 
245 250 255 

ggg ggg acc aag ctg gaa ata aaa gac tac aaa gac gat gac gat 810 

Gly Gly Thr Lys Leu Glu He Lys Asp Tyr Lys Asp Asp Asp Asp 
260 265 270 

aaa taa tga 819 
Lys 



<210> 24 

<211> 828 

<212> DNA 

<213> Mus 

<220> 

<221> CDS 

<222> (1)...(822) 

<223> pscM2. MABL2-scFv 

<400> 24 

atg aaa tac eta ttg cct acg gca gec get gga ttg tta tta etc 45 
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu 
5 10 15 

get gee caa cca gec atg gcg cag gtc cag ctg cag cag tct gga 90 
Ala Ala Gin Pro Ala Met Ala Gin Val Gin Leu Gin Gin Ser Gly 

20 25 30 

cct gaa ctg gta aag cct ggg get tea gtg aag atg tec tgc aag 135 
Pro Glu Leu Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys 

35 40 45 
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get tct gga tac acc ttc get aac cat gtt att cac tgg gtg aag 180 
Ala Ser Gly Tyr Thr Phe Ala Asn His Val lie His Trp Val Lys 
50 55 60 

cag aag cca ggg cag ggc ctt gag tgg att gga tat att tat cct 225 
Gin Lys Pro Gly Gin Gly Leu Glu Trp He Gly Tyr He Tyr Pro 

65 70 75 

tac aat gat ggt act aag tat aat gag aag ttc aag gac aag gec 270 
Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys Asp Lys Ala 
80 85 90 

act ctg act tea gac aaa tec tec acc aca gee tac atg gac etc 315 
Thr Leu Thr Ser Asp Lys Ser Ser Thr Thr Ala Tyr Met Asp Leu 
95 100 105 

age age ctg gec tct gag gac tct gcg gtc tat tac tgt gca aga 360 
Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg 

110 115 120 

ggg ggt tac tat act tac gac gac tgg ggc caa ggc acc act etc 405 
Gly Gly Tyr Tyr Thr Tyr Asp Asp Trp Gly Gin Gly Thr Thr Leu 

125 130 135 

aca gtc tec tea ggt ggt ggt ggt teg ggt ggt ggt ggt teg ggt 450 
Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 

140 145 150 

ggt ggc gga teg gat gtt gtg atg acc caa agt cca etc tec ctg 495 
Gly Gly Gly Ser Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu 

155 160 165 

cct gtc agt ctt gga gat caa gee tec ate tct tgc aga tea agt 540 
Pro Val Ser Leu Gly Asp Gin Ala Ser He Ser Cys Arg Ser Ser 

170 175 180 

cag age ctt gtg cac agt aat gga aag acc tat tta cat tgg tac 585 
Gin Ser Leu Val His Ser Asn Gly Lys Thr Tyr Leu His Trp Tyr 
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185 190 195 

ctg cag aag cca ggc cag tct cca aaa etc ctg ate tac aaa gtt 630 
Leu Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Lys Val 

200 205 210 

tec aac cga ttt tct ggg gtc cca gac agg ttc agt ggc agt gga 675 
Ser Asn Arg Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly 

215 220 225 

tea gtg aca gat ttc aca etc atg ate age aga gtg gag get gag 720 
Ser Val Thr Asp Phe Thr Leu Met He Ser Arg Val Glu Ala Glu 

230 235 240 

gat ctg gga gtt tat ttc tgc tct caa agt aca cat gtt ccg tac 765 
Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser Thr His Val Pro Tyr 

245 250 255 

acg ttc gga ggg ggg ace aag ctg gaa ata aaa gac tac aaa gac 810 
Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Asp Tyr Lys Asp 

260 265 270 

gat gac gat aaa taa tga 828 
Asp Asp Asp Lys 



<210> 25 

<211> 819 

<212> DNA 

<213> Mus 

<220> 

<221> CDS 

<222> (1)...(813) 

<223> pCH0M2. MABL2-scFv 

<400> 25 

atg gga tgg age tgt ate ate etc ttc ttg gta gca aca get aca 45 
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Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr 
5 10 15 

ggt gtc gac tec cag gtc cag ctg cag cag tct gga cct gaa ctg 90 
Gly Val Asp Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu 

20 25 30 

gta aag cct ggg get tea gtg aag atg tec tgc aag get tct gga 135 
Val Lys Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly 

35 40 45 

tac acc ttc get aac cat gtt att cac tgg gtg aag cag aag cca 180 
Tyr Thr Phe Ala Asn His Val lie His Trp Val Lys Gin Lys Pro 

50 55 60 

ggg cag ggc ctt gag tgg att gga tat att tat cct tac aat gat 225 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Tyr Pro Tyr Asn Asp 

65 70 75 

ggt act aag tat aat gag aag ttc aag gac aag gec act ctg act 270 
Gly Thr Lys Tyr Asn Glu Lys Phe Lys Asp Lys Ala Thr Leu Thr 

80 85 90 

tea gac aaa tec tec acc aca gec tac atg gac etc age age ctg 315 
Ser Asp Lys Ser Ser Thr Thr Ala Tyr Met Asp Leu Ser Ser Leu 

95 100 105 

gec tct gag gac tct gcg gtc tat tac tgt gca aga ggg ggt tac 360 
Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg Gly Gly Tyr 

110 115 120 

tat act tac gac gac tgg ggc caa ggc acc act etc aca gtc tec 405 
Tyr Thr Tyr Asp Asp Trp Gly Gin Gly Thr Thr Leu Thr Val Ser 

125 130 135 

tea ggt ggt ggt ggt teg ggt ggt ggt ggt teg ggt ggt ggc gga 450 
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 

140 145 150 
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teg gat gtt gtg atg acc caa agt cca etc tec ctg cct gtc agt 495 
Ser Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Ser 

155 160 165 

ctt gga gat caa gee tec ate tct tgc aga tea agt cag age ctt 540 
Leu Gly Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu 

170 175 180 

gtg cac agt aat gga aag acc tat tta cat tgg tac ctg cag aag 585 
Val His Ser Asn Gly Lys Thr Tyr Leu His Trp Tyr Leu Gin Lys 

185 190 195 

cca ggc cag tct cca aaa etc ctg ate tac aaa gtt tec aac cga 630 
Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg 

200 205 210 

ttt tct ggg gtc cca gac agg ttc agt ggc agt gga tea gtg aca 675 
Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Val Thr 

215 220 225 

gat ttc aca etc atg ate age aga gtg gag get gag gat ctg gga 720 
Asp Phe Thr Leu Met He Ser Arg Val Glu Ala Glu Asp Leu Gly 

230 235 240 

gtt tat ttc tgc tct caa agt aca cat gtt ccg tac acg ttc gga 765 
Val Tyr Phe Cys Ser Gin Ser Thr His Val Pro Tyr Thr Phe Gly 

245 250 255 

ggg ggg acc aag ctg gaa ata aaa gac tac aaa gac gat gac gat 810 
Gly Gly Thr Lys Leu Glu He Lys Asp Tyr Lys Asp Asp Asp Asp 

260 265 270 

aaa taa tga 819 
Lys 

<210> 26 
<211> 456 
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<212> DNA 

<213> Mus 

<220> 

<221> CDS 

<222> (1)...(450) 

<223> pCHO-shlAP. Soluble human IAP 
<400> 26 

atg tgg ccc ctg gta gcg gcg ctg ttg ctg ggc teg gcg tgc tgc 45 
Met Trp Pro Leu Val Ala Ala Leu Leu Leu Gly Ser Ala Cys Cys 

5 10 15 

gga tea get cag eta eta ttt aat aaa aca aaa tct gta gaa ttc 90 
Gly Ser Ala Gin Leu Leu Phe Asn Lys Thr Lys Ser Val Glu Phe 

20 25 30 

acg ttt tgt aat gac act gtc gtc att cca tgc ttt gtt act aat 135 
Thr Phe Cys Asn Asp Thr Val Val He Pro Cys Phe Val Thr Asn 

35 40 45 

atg gag gca caa aac act act gaa gta tac gta aag tgg aaa ttt 180 
Met Glu Ala Gin Asn Thr Thr Glu Val Tyr Val Lys Trp Lys Phe 

50 55 60 

aaa gga aga gat att tac ace ttt gat gga get eta aac aag tec 225 
Lys Gly Arg Asp He Tyr Thr Phe Asp Gly Ala Leu Asn Lys Ser 

65 70 75 

act gtc ccc act gac ttt agt agt gca aaa att gaa gtc tea caa 270 
Thr Val Pro Thr Asp Phe Ser Ser Ala Lys He Glu Val Ser Gin 

80 85 90 

tta eta aaa gga gat gec tct ttg aag atg gat aag agt gat get 315 
Leu Leu Lys Gly Asp Ala Ser Leu Lys Met Asp Lys Ser Asp Ala 

95 100 105 

gtc tea cac aca gga aac tac act tgt gaa gta aca gaa tta acc 360 
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Val Ser His Thr Gly Asn Tyr Thr Cys Glu Val Thr Glu Leu Thr 

110 115 120 

aga gaa ggt gaa acg ate ate gag eta aaa tat cgt gtt gtt tea 405 

Arg Glu Gly Glu Thr He He Glu Leu Lys Tyr Arg Val Val Ser 

125 130 135 

tgg ttt tct cca aat gaa aat gac tac aag gac gac gat gac aag 450 
Trp Phe Ser Pro Asn Glu Asn Asp Tyr Lys Asp Asp Asp Asp Lys 

140 145 150 

tga tag 456 
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